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1.0 INTRODUCTION 

1.1 PURPOSE 

This Monitoring and Maintenance Plan (Plan) has been prepared for the Present Landfill 

(Individual Hazardous Substance Site [IHSS] 1 14) at the Rocky Flats Environmental Technology 

Site (RFETS) and is designed to meet the following objectives: 

1.  Describe the procedures to maintain the integrity and effectiveness of the final cover, 
including making repairs as necessary (Section 3.0), 

2. Describe the features to maintain and monitor the groundwater monitoring system 
(Section 4), and 

3. Present the Landfill Seep and East Landfill Pond Environmental Monitoring Plan 
(Section 5.0). 

Under the Final Interim Measurehterim Remedial Action (IM/IRA) for IHSS 114 and Resource 

Conservation and Recovery Act (RCRA) Closure for the Present Landfill (Kaiser-Hill Company 

L.L.C. [Kaiser-Hill] 2004), a RCRA Subtitle C-compliant cover was selected to address closure 

of the Present Landfill. The designed cover is a geosynthetic composite cover with a rock layer 

to deter burrowing animals and a 2-foot-thick topsoil layer. The design included installation of 

perimeter drainage channels to control surface water run-on and runoff around the landfill cover. 

The design also included modification of the existing landfill seep treatment system. 

Construction of the landfill cover included removing sediments in the East Landfill Pond, drying 

the sediments, and placing the dried sediments under the landfill cover. Construction was 

completed in May 2005, with a minor drainage modification on the landfill’s east face completed 

in August 2005. 

I) 

1.2 FACILITY LOCATION AND UNITS 

REETS -is a government-owned facility formerly used for the fabrication of miscellaneous 

weapons components for national defense. The 6,550-acre site is located in Jefferson County, 

Colorado, approximately 16 miles northwest of Denver (Figure 1-1). The Present Landfill is 

centrally located within RFETS, as shown on Figure 1-2. 



Laric/fill Monitoring niid Mninteiiance Plan 
RFETS Present Lardfill 

1.3 SITE OPERATIONS 

The Present Landfill is located in the No Name Gulch drainage, at the western limit of headward 

erosion .and pediment dissection. Beginning in 1968, a portion of the natural drainage at the 

headwaters of the No Name Gulch drainage was filled with soil from an on-site borrow area to a 

thickness of approximately 5 feet to construct a surface on which to begin landfilling operations. 

The landfill does not have a bottom liner. Waste delivered to the landfill was spread across the 

work area, compacted, and covered with a daily soil cover, eventually filling the valley to the top 

of the pediment. 

0 

The Present Landfill remained in operation until March 1998, at which time it was placed in a 

contingent closure status and seeded to stabilize soil and control erosion. The Present Landfill 

occupies an area of approximately 20 acres. Waste material is generally thinnest along the 

boundaries and thickest along the east-west axis of the landfill. Thicknesses range from less than 

1 foot to approximately 40 feet near the eastern face of the landfill. 

Additional information can be found in  the IM/IRA for the Present Landfill (Kaiser-Hill 2004). 0 
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2.0 SITE PHYSICAL DESCRIPTION 

This section describes the physical conditions at the Present Landfill site such as topography, 

hydrology, climate and precipitations, hydrogeology, and site features, which include the final 

cover, the storrnwater management system, the RCRA groundwater monitoring network, the 

landfill seep, and the East Landfill Pond. 

2.1 TOPOGRAPHY 

The final topography of the Present Landfill is as shown on the post-construction survey (Figure 

2-1). The slopes of the landfill cover are generally between 3 to 5 percent in accordance with 

Environmental Protection Agency (EPA) guidance for landfill covers (EPA 2002). The east face 

of the landfill has a maximum slope of 4 horizontal to 1 vertical (4H: 1 V). Perimeter drainage 

channels were built to control surface water run-on and runoff and are sloped to drain to the east 

of the landfill below the East Landfill dam. A diversion berm was built at the top of the east face 

to direct surface water into the perimeter channels. Two additional stoimwater drainage 

channels were built to direct surface water at the toe of the east face. 

2.2 HYDROLOGY 

The Present Landfill is located within the No Name Gulch drainages. Perimeter channels have 

been constructed around the Present Landfill to route stonnwater off the cover and prevent run- 

on from the surrounding watersheds. On the northern side of the landfill, the western portion of 

the perimeter channel runs under a perimeter road through a culvert and east into a natural 

drainage that eventually joins the No Name Gulch drainage below the East Landfill Pond dam. 

The northeastern portion of the channel empties into the same natural drainage that eventually 

joins No Name Gulch below the East Landfill Pond dam. On the southern side of the landfill, 

the perimeter channel runs east above the East Landfill Pond and drops into the No Name Gulch 

drainage below the dam (Figure 2-1). A diversion berm constructed at the top of the east slope 

directs surface water from the cover away from the east face and into the perimeter channels. 

These channels and diversion berms limit runoff into the East Landfill Pond. 

D 

The East Landfill Pond covers approximately 2.5 acres. Recharge to the pond occurs from direct 

precipitation, groundwater discharge, Present Landfill seep flow, and surface water runoff from 
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the surrounding hillslopes, including surface water discharge from the two riprap channels 

constructed on the east face of the Present Landfill. Groundwater discharge is likely limited 

because of the relatively low hydraulic conductivity of the underlying weathered bedrock. The 

East Landfill Pond discharge occurs by, natural evaporation. Normal operation of the pond will 

be to leave the drain valve near the bottom of the pond open to maintain the water level in the 

pond. An emergency overflow spillway is provided i n  the dam, if needed. 

2.3 CLIMATE AND PRECIPITATION 

RFETS is located in the southern Rocky Mountains and has a continental, semiarid climate. The 

region is noted for large seasonal temperature variations, occasional dramatic short-term 

temperature changes, and strong, gusty winds that reach 75 miles per hour (mph). Mean annual 

precipitation is approximately 1 5.5 inches, with approximately one-half of that amount occurring 

as snow. 

2.4 HYDROGEOLOGY 

In the area of the Present Landfill, groundwater flows predominantly within the upper 

hydrostratigraphic unit (UHSU). The UHSU is composed of materials that include the Rocky 

Flats Alluvium, colluvium, Valley Fill Alluvium, and weathered claystone bedrock. 

Unweathered bedrock claystones are included as part of the lower hydrostratigraphic unit 

(LHSU). The thickness of the weathered bedrock material varies considerably in the vicinity of 

the landfill, ranging from approximately 4 to 35 feet. In the past, the average depth to 

groundwater ranged from 5 to 15 feet in surficial deposits around the landfill. 

B 

2.5 SITE FEATURES 

Site features at the Present Landfill include the final cover, . .  the - stognwater management system, 

the RCRA groundwater monitoring network, the landfill seep treatment system, and the East 

Landfill Pond. Each of the site features is discussed in  this Plan. Monitoring procedures are 

provided in  subsequent sections. 

- 

1 

2.5.1 Final Cover 

The final cover of the Present Landfill includes the following components, beginning with the 

top layer: 
D 
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0 A 2-foot-thick soil layer to facilitate vegetation, route surface water, and protect the cover 
system below; 

A 1 -foot-thick rock layer to deter burrowing animals; 

0 A 10-inch-thick rock cushion soil layer to protect the underlying geosynthetics from 
rocks; 

0 Geocomposite drainage net (GDN) to act as a drainage layer to route infiltrating water off 
of the cover; 

0 Flexible membrane liner (FML) to act as an impermeable layer and prevent water 
infiltration to the waste material below; 

0 Geosynthetic clay liner (GCL) to act as a secondary impermeable layer and also to “heal” 
punctures in the FML by the swelling of the GCL; and 

0 A 6-inch-thick GCL cushion soil layer to protect the geosynthetics above. This layer also 
includes a barometric vent system to equalize atmospheric pressure under the cover. 

Inspection and monitoring procedures to maintain the integrity and effectiveness of the final 

cover are included in Section 3.0. B 
2.5.2 Stormwater Management System 

2.5.2.1 Introduction 

The stormwater management plan is presented in Appendix H of the Present Landfill Design 

Submittal (Earth Tech, Inc. 2004). This appendix presents the results of calculations used to 

determine the stomiwater run-on and runoff volumes to adequately design the perimeter channels 

and culverts. The calculations use a 1 00-year, 24-hour storm event and check the capacity of this 

design to handle a 1,000-year, 24-hour storm event. The contributing area for storm events is 

approximately 54 acres. - 

2.5.2.2 Applications 

Effective stormwater management is achieved i n  the system by applying the following 

principles : 
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0 Inspect and maintain the erosion and stormwater management practices (discussed in B Section 3.0). 

2.5.2.3 Erosion Control 

At the Present Landfill, stormwater management features have been designed with erosion 

control features to limit both short-term erosion and long-term erosion (Figure 2-1). Erosion 

control is any practice that protects soil surfaces and prevents the soil particles from being 

detached by rainfall or wind. The cover is covered with NAG C125 temporary erosion mat and 

the cover sideslopes, perimeter channel bottom, perimeter channel sideslopes, and diversion 

berms are all covered with NAG SC150 temporary erosion control mat. This will limit short- 

term erosion until vegetation is established. Portions of the perimeter channel with steeper 

slopes are lined with riprap, a more robust erosion control measure. The diversion berm outfalls 

to the perimeter channel are also lined with riprap to prevent scouring. The cover of the cap has 

been seeded, mulched, and covered with erosion matting to limit erosion until vegetation is 

established. The east face and the portions of the diversion berms have more permanent erosion 

control mat (NAG C350) since the slope is longer and is more susceptible to erosion. Vegetation 

will also reduce the erosion on the east face. D 
2.5.2.4 Run-on and Runoff Control 

The system has two purposes for the Present Landfill, which include: 

0 To collect, route, and discharge storm water run-on and runoff while minimizing 
unnecessary ponding and subsequent infiltration into the cover; and 

To control erosion and sediment transport. 0 

Run-on stonnwater is conveyed from west of the Present Landfill as overland flow and in 

intermittent, grassed waterways, then enters the perimeter channel. Other run-on is from 

overland flow from the contributing areas on the non-landfill sides of the perimeter channel. 

Runoff enters the perimeter channel from overland flow on the cover a s .  well as grassed 

waterway flow from the diversion berms constructed on the top of slope at the east face. D 
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2.5.3 RCRA Groundwater Monitoring Network 

Six RCRA monitoring wells will be used for groundwater monitoring at the Present Landfill as 

discussed in Section 4.0. These wells will be monitored in accordance with the RFETS 

Integrated Monitoring Plan (IMP), FY2005 (Rocky Flats 2005). Of the six wells, three are 

upgradient and three are downgradient of the Present Landfill. 

b 

2.5.4 Landfill Seep 

A seep, known as the Present Landfill seep, exists at the east end of the landfill. A passive seep 

interception and treatment system was constructed to collect the Present Landfill seep water 

flowing from the Present Landfill (Kaiser-Hill 2004). This treatment system was replaced with a 

similar system during construction of the cover system. This new passive treatment system will 

also treat groundwater from the Groundwater Interception System (GWIS) (if any) and flow 

from the east face subsurface strip drains. The current concentrations of contaminants in  the 

Present Landfill seep are either below or just slightly above the Rocky Flats Cleanup Agreement 

(RFCA) surface water action levels (ALs), and below RFCA groundwater Tier I1 ALs 

(maximum contaminant levels). Monitoring is discussed in Section 5.0. 

2.5.5 East Landfill Pond 

The East Landfill Pond will remain and receive the treated water from the landfill seep treatment 

system, surface water from the east face, as well as from precipitation directly into the pond. 

Monitoring of the pond is discussed in Section 5.0. 

2.5.6 Access Controls 

Access controls will be maintained through a fence around the perimeter of the site, signs at 

entry points that restrict access to authorized personnel only, and waming signs in accordance 

with 40 Code of Federal Regulations 265.14. The Department of Energy and the Fish and 

Wildlife Service may choose additional access controls after Site Closure. 

. -  - -  - -  
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3.0 FINAL COVER AND STORMWATER MANAGEMENT SYSTEM INSPECTION 
AND MONITORING b 

This section outlines the inspection and monitoring program to be undertaken at the Present 

Landfill to ensure that the integrity of the cover is not compromised and continues to function as 

designed. Inspection and monitoring tasks will include monitoring subsidence/consolidation, 

slope stability, soil cover, vegetation, stormwater management structures, and erosion in 

surrounding features so that maintenance actions can be taken in a timely manner. 

3.1 INSPECTION PROCEDURES 

In accordance with the IM/IRA (Kaiser-Hill 2004) to maintain integrity and effectiveness of the 

final cover, site inspections of the area will be conducted on a quarterly basis following 

construction of the final cover, with the following exceptions: 

0 The site shall be inspected after a storm event of one inch or more of rain in a 24-hour 
period, and 

assuming 10 inches of snow is equivalent to one inch of water. 
0 The site shall be inspected after significant melt of a 10-inch or more snow storni 

Quarterly inspections will continue for five years and will be evaluated at the first 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) review. 

B 

Site inspections will be performed using a prescribed form containing a checklist of items that 

documents the evaluation of site conditions. The inspection form is presented in Appendix A. 

The findings and observations of the site inspection will be entered on the form and presented in 

an Annual Present Landfill Monitoring Report. If deficiencies are discovered that require 

immediate attention, the RFCA parties will be notified. 

3.2 SUBSIDENCE / CONSOLIDATION 

Subsidence and consolidation at the Present Landfill largely depend on how well the waste was 

compacted when placed, thickness of the waste, age, rate of waste degradation, and waste 

composition. Waste subsidence or continued consolidation may result in differential settlement 

which generally occurs when one area of waste settles more readily than another because of 

differences in waste composition, compaction, thickness, and moisture content. Differential ) 
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settlement across the landfill may create cracks on the surface, which would allow precipitation 

to infiltrate more easily. Differential settlement can also change the topography of the landfill 

and create areas on the surface where ponding of water can occur. Localized waste subsidence 

can manifest itself in the form of cracks, depressions, and sinkholes. Construction of the final 

cover system included placement of engineered fills and repair of unsuitable areas. In addition, 

the waste was compacted when placed, and decomposition is nearly complete by measurement of 

landfill gases. Therefore, cover subsidence or consolidation is of little concern. Nevertheless, 

differential settlement may occur. 

3.2.1 Monitoring Locations and Procedures 

Subsidence/consolidation at the Present Landfill will be monitored by visually inspecting the 

entire surface of the landfill cover for cracks, depressions, and sinkholes on a quarterly basis. 

Visual inspections will involve traversing the landfill to gain perspective on regions of the 

landfill, i.e., every square foot of the landfill is not traversed. 

3.2.2 Maintenance Action Activities 

If differential settlement or localized subsidence appears to be substantial and likely to influence 

the integrity of the existing cover and surface water drainage over the Present Landfill, the 

RFCA parties will be consulted and maintenance actions may be taken to mitigate these 

concerns. Maintenance actions may include, but not be limited to, regrading the affected area to 

eliminate ponding and/or correct the slope of the surface. A maintenance action plan will be 

prepared, and the RFCA parties will be consulted prior to any maintenance action. 

3.3 SLOPE STABILITY 

A landfillsite _m-ay besusceptible to instability due to lateral movement. Slope-failures can be 

caused by the weight of the wastes and cover material, steeply regraded slopes, and seepage 

forces resulting from water infiltration. Seismic forces can also cause slope failures. Steep 

slopes produce less stable conditions and are more susceptible to failure. Slope failures can also 

occur within the waste mass, resulting in downslope sliding of the cover components. The cover 

system has been designed and constructed with applicable safety factors to guard against slope 

failure. Nevertheless, slope stability will be nionitored. ) 
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3.3.1 Monitoring Locations and Procedures 

Slope stability at the Present Landfill will be monitored by visually inspecting the cover system 

sideslopes, the perimeter channel sideslopes, and the east face slope for signs of cracks, evidence 

of block failure, and evidence of circular failure. Visual inspection will involve traversing the 

slope to gain a perspective of the entire slope. 

B 

3.3.2 

Based on the site monitoring data and consultation with RFCA parties, maintenance actions may 

be taken to address any potential slope stability failure at the site. The actions may include, but 

Ma i n t en a n ce Actio n Ac tiv i t i es 

not be limited to, regrading affected areas, filling areas, maintaining positive drainage of surface 

water, creating slopes ranging from 2 to 5 percent on top of the waste, and regrading steep 

sections to achieve side slopes no greater than 4: 1. A maintenance action plan will be prepared, 

and, the RFCA parties will be consulted prior to any maintenance action. 

3.4 SOIL COVER 

The cover system at the Present Landfill is designed to meet the minimum soil erosion 

requirements from both water and wind erosion. During the post-closure period, it is important b 
to ensure that both temporary and permanent erosion controls are functioning properly. 

Regardless, the soil cover thickness may change over time due to wind and water erosion. 

Subsidence due to waste settlement and lateral movement of wastes or slopes may also 

contribute to changes in differential soil cover thickness. 

3.4.1 Monitoring Locations and Procedures 

Monitoring of the soil cover at the Present Landfill will include the following: 

0 Visually inspecting the soil cover for-erosion or deposition areas on a quarterly basis; 

Visually inspecting the soil cover for signs of burrowing animals on a quarterly basis; and 

0 Visually inspecting the diversion berm, diversion berm outfalls, and the east face for 
erosion rills or excessive deposition on a quarterly basis. 

Visual inspection will involve traversing the slope to gain perspective of the entire area. 
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3.4.2 Maintenance Action Activities 

If monitoring indicates significant loss of soil over time, the RFCA parties will be consulted and 

maintenance actions may be taken. Action may include, but not be limited to, additional soil 

placement, regrading the affected areas to maintain the soil cover thickness of 2 feet and a top 

slope of 3 to 5 percent, and removing and relocating eroded soils (if necessary). The regraded 

areas will be vegetated to prevent further erosion. Erosion control measures may be 

implemented to prevent further erosion of cover soils, (e.g., erosion control mat, revegetation), if 

necessary. A maintenance action plan will be prepared, and the RFCA parties will be consulted 

prior to any maintenance action. 

3.5 VEGETATION 

Vegetation is important at the Present Landfill to aid with short-term and long-term erosion 

control although the design calculations have shown that the materials used for construction are 

resilient to water and wind erosion. Vegetation inspections will ensure that vegetation is 

established properly. 

3.5.1 'Monitoring Locations and Procedures 

The vegetation at the Present Landfill will be monitored quarterly by visual inspection. The 

vegetation will be monitored by traversing the cover and visually inspecting for the health ofthe 

grasses and unwanted vegetation such as weeds or deep rooting trees. 

3.5.2 Maintenance Action Activities 

If visual inspections indicate vegetation concerns on the cover, the RFCA parties will be 

consulted and maintenance action may be taken. Actions may include, but not be limited to the 

following: - 

0 

0 

0 Spot herbicide applications, 
0 

0 

Localized reseeding of the soil cover, 
Localized mowing of weeds prior to development of their seeds, 

Fertilization to maintain vitality of the grass cover, and 
Removal of deep-rooting trees and repair of the area. 

A maintenance action plan will be prepared, and the RFCA parties will be consulted prior to any 

maintenance action. 

J -7 
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3.6 STORMWATER MANAGEMENT STRUCTURES 

Stormwater management will be required at the Present Landfill to ensure that existing 

stormwater control structures (man-made drainage features) are functioning adequately to 

achieve the following objectives: 

e 

e 

Prevent run-on and runoff from eroding or damaging the cover, and 
Limit transport of sediment from the disturbed areas to off-site drainage ways. 

Existing stormwater controls at the Present Landfill include the following (Figure 2- 1 ): 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

D e  e 

Diversion berm, 
Diversion berm outfall-north, 
Diversion berm outfall-south, 
Culvert 1,  
Culvert 2, 
Southwest cu 1 vert out fa 11, 
Vegetation-lined perimeter channel-north, 
Vegetation-lined perimeter channel-south, 
Riprap-lined perimeter channel, 
East Face riprap channel-north, 
East Face riprap channel-south, and 
C350-lined East Face. 

Details of each type of structure are included on Figure ,3- 1 .  

3.6.1 Monitoring Locations and Procedures 

Stormwater management structures will be monitored visually by walking the structures and 

examining all components. Problem areas will be noted on the inspection form, graphically 

depicted, and photographed. At a minimum, these structures will be inspected for signs of 

excessive erosion, settlement, bank failure, breaching of the diversion berms, subsidence, 

buiowing-animals, and blockage. -Signs of-potential problems include, but are not limited to; 

gullying, sediment build-up, and depressions. 

- 

The perimeter channel lining will be inspected for evidence of damage, displacement, 

undermining, scour, or deterioration. Repairs shall be made to re-stabilize the channel in 

accordance with the design specifications. Permanent erosion control mat lining on the east face 

will also be inspected. The erosion control mat will be inspected for holes, rips, and separation. 
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In addition, any evidence of erosion rills or gullies will be monitored during the inspection. 

Inspections will take place on a quarterly basis. 

3.6.2 Maintenance Action Activities 

If the inspections indicate that the existing stormwater management structures are not adequately 

controlling surface water run-on and runoff, RFCA parties will be consulted and maintenance 

actions may be taken. 

Routine maintenance of the surface water controls may include removing any blockages, filling 

eroded areas, replacing erosion control mat, or repairing other disturbances as necessary. 

Sediment will be removed from the stormwater management structures to restore the design 

characteristics of the structure. Areas that exhibit excessive erosion may require placement of 

erosion control material or strengthening of the existing erosion control measures. A 

maintenance action plan will be prepared, and the RFCA parties will be consulted prior to any 

maintenance action. 

3.7 EROSION CONTROL b 
Erosion control inspections are to take place in natural drainages around the Present Landfill to 

prevent excess sediment load to the Present Landfill system and to ensure excessive erosion is 

not problematic. Natural drainages and slopes around the Present Landfill to be inspected for 

excess erosion as shown on Figure 2-1 include: 

e 

e 

e 

e 

Natural drainage fed by Culvert 1, 
Natural drainage fed by the northeast portion of the perimeter channel, 
Natural drainage fed by the south perimeter channel, and 
Natural area sideslopes of the perimeter channel. 

.~ .. . _  ~ ~. . - 

The inspection will include areas where flows from the channels meet the existing land surface. 

3.7.1 Monitoring Locations and Procedures 

The natural drainages will be visually monitored to identify signs of soil erosion that could 

adversely impact the Present Landfill or conditions that may cause an overload on existing 

stormwater management structures. Monitoring will take place on a quarterly basis for any 

changes. 
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B 3.7.2 Maintenance Action Activities 

If inspections indicate soil loss, excessive disturbance in the areas, the presence of erosion 

gullies, or other evidence of erosion, RFCA parties will be consulted and maintenance action 

may be taken. The slope areas are more susceptible to water erosion in the event of high 

intensity rainfall and are of particular concern. Actions may include placing additional soils, 

regrading, and seeding of the affected areas. Other erosion control measures that may be 

implemented include placing erosion mat, riprap, straw bale barrier(s), and silt fencing. A 

maintenance action plan will be prepared, and the RFCA parties will be consulted prior to any 

maintenance action. 

3.8 

In addition to the inspection and monitoring activities discussed above, the site inspection will 

INSTITUTIONAL CONTROLS AND OTHER INSPECTIONS 

include assessment of other items that may need attention, such as institutioilal controls, the 

condition of established monitoring points, and site security. 

3.8.1 Institutional Controls 

Institutional controls are used to control access and restrict activities at the Present Landfill to 

ensure the effectiveness of the engineered controls and the monitoring systems. Inspection at the 

Present Landfill will look for evidence that violate the institutional controls or damage the 

physical controls. On a quarterly basis, an inspection will be conducted to look for evidence of 

the following activities: 

e Excavation(s) of the cover and in the immediate vicinity of the cover, 
e 

e 

Construction of roads, trails or buildings on the cover, 
Drilling of wells or use of groundwater for any purpose other than the accelerated action, 

Damage or removal of any signage or groundwater monitoring wells at the Present 
Landfill. 

e Disruption or damage of the seep treatment system,-and - - - ~- 

e 

A checklist of these itenis is included on the inspection form found i n  Appendix A. 

3.8.2 Condition of Monitoring Points 

All established monitoring locations, such as groundwater wells and the seep treatment system or 

other itenis placed to assist inspection efforts, will be evaluated for ongoing integrity. The B 
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inspection will include documentation of any damage to the monitoring points that would impact 

their usefulness for inspections. 

3.8.3 Site Conditions 

During site inspections, signs, markers, and the overall condition of the Present Landfill site will 

be checked to determine continuing effectiveness of institutional and physical controls. 

3.8.4 Reporting and Record Keeping 

Inspection reports and findings will be included in the Annual Present Landfill Monitoring 

Reports discussed in Section 6.0. These annual reports will be submitted to the EPA and the 

Colorado Department of Public Health and Environment (CDPHE). 
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4.0 GROUNDWATER MONITORING PLAN B 
This section presents the plan to maintain and monitor the groundwater monitoring system for 

the Present Landfill during the post-closure period. This plan establishes consistent monitoring 

locations and frequencies for the monitoring period. 

4.1 PURPOSE AND REQUIREMENTS 

The Present Landfill groundwater monitoring plan has been implemented to determine 

groundwater quality impacts of the landfill (IM/IRA [Kaiser-Hill 20041). The groundwater 

monitoring system was implemented under the IMP (Rocky Flats 2004) in accordance with 6 

Code of Colorado Regulations 1007-3, 265.90[d]. The groundwater monitoring will be used to 

evaluate upgradient versus downgradient groundwater quality at the Present Landfill. 

4.2 DATA QUALITY OBJECTIVES 

Detailed data quality objective (DQO) information can be found in Section 3.3 of the IMP. The 

DQO process was generally developed using EPA guidance documents. Groundwater 

monitoring wells at the Present Landfill are categorized as RCRA monitoring wells under the 

IMP and undergo a certain decision statement outlined in Section 3.3.10.7 of the IMP. The 

following flowchart will be used to guide the decision statement: 

D 
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Quarterly groundwater 
monitoring. 

r- Consult RFCA parties. 
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4.3 WELL LOCATIONS 

Well locations have been chosen in compliance with the IMP and include a total of six RCRA 

groundwater monitoring wells (Figure 4-1). Locations were selected and approved by both 

CDPHE and EPA. Of these, three are downgradient and three are upgradient. 

Upgradient monitoring wells include well numbers 70 193, 70393, and 70693. Downgradient 

monitoring wells include well numbers 73005, 73 105, and 73205. Monitoring well details are 

summarized in Table 4-1. Boring logs are included in Appendix B. 

\ 

4.4 GROUNDWATER QUALITY SAMPLE PARAMETERS 

Groundwater samples will be submitted for laboratory analysis of analytes inclusive of those 

listed in Table 4-2, which were established in the IM/IRA. 

4.5 SAMPLING PROCEDURES SUMMARY 

Groundwater sampling will be conducted in accordance with RFETS Standard Operating 

Procedures (SOPS). The following sections sumniarize the groundwater sampling procedures 

that will be used to monitor groundwater conditions at the Present Landfill. Details include 

groundwater level measurements, conventional groundwater purging and sampling procedures, 

quality control (QC) field samples, decontamination procedures, and investigation-derived waste 

(IDW) management. 

4.5.1 Groundwater Level Measurement 

Water levels are measured to determine groundwater flow patterns, water level fluctuations, and 

the volume of water in a well for the calculation of purge volumes prior to sampling. Since this 

- -plan requires-measuring water Ie_vels-from a group-of monitoring wellsfor_hydrologic_e\jaluati_on,_ 

such measurements will be conducted as a complete round, separate from any sampling efforts. 

The six RCRA monitoring wells will be included during water level measurements. Water levels 

will be measured in accordance with RFETS SOPs. 

4.5.2 

Monitoring wells will be purged before samples are withdrawn to preveilt collection of non- 

representative stagnant water in a well. Well purging will be sufficient to increase the likelihood 

Conventional Groundwater Purging and Sampling 

B 
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that the water collected is representative of the groundwater within the formation around the 

well. All purging and sampling operations will be conducted in accordance with RFETS SOPs. B 
4.5.3 Quality Control Field Samples 

During implementation of the field sampling program, field quality assurance (QA)/QC samples 

will be collected to assess the reproducibility of the field collection techniques, the quality of 

preservation techniques and sample bottles, and the effectiveness of field decontamination 

procedures. QA/QC procedures will be conducted in accordance with RFETS SOPs. 

4.5.4 Decontamination 

Equipment used in monitoring and sampling must be properly decontaminated. 

Decontamination must effectively eliminate the potential for cross-contamination between 

sampling locations and must be conducted using the appropriate materials to prevent the 

introduction of external contaminants (such as phosphate from detergents, aromatic 

hydrocarbons from motor vehicles, or oil and grease from dirty hands). Decontamination will be 

conducted in accordance with RFETS SOPs. 

4.5.5 Investigation-Derived Waste (IDW) 

IDW that will accumulate during groundwater monitoring includes decontamination and purge 

water. The management of IDW will be conducted in accordance with RFETS SOPs. 

4.6 LABORATORY PROCEDURES SUMMARY 
I 

Analytical methodologies and reporting limits (RLs), data reporting procedures, laboratory 

QA/QC procedures, laboratory data validation and contractor validation procedures are to be 

conducted in accordance with EPA-approved _methods. Groundwater-sample-s will-be submitted .. 

to an EPA-approved'analytical laboratory for the following analyses: 

0 

0 

0 

SW-846 Method 8260B - Volatile Organic Compounds 
SW-846 Method 60 1 OB - Metals 
SW-846 Method 7470A - Mercury 

Prior to implementing procedures, the laboratory will perform an initial demonstration of 

proficiency as specified i n  the method. Once the procedure is properly understood by the analyst, D 

.......... 111111...1 .............................................. 
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and acceptable quality control data (precision and accuracy) are achieved, the method is placed 

in the laboratory for use. B 
Sample results are reported according to laboratory analytical method SOPS or contract 

specifications. The laboratory will report any analyte of interest detected at or above the RL as a 

positive value. Any analyte of interest not detectable or detected below the RL will be reported 

as “not detected” at the RL or an estimated value between the RL and the instrument or method 

detection limit. Data are generally reported in a tabular format or posted on maps and figures. 

RLs are adjusted for dilution when necessary. 

4.7 REPORTING AND SCHEDULE 

Groundwater monitoring results will be included in the Annual Present Landfill Monitoring 

Reports discussed in Section 6.0. Groundwater monitoring will be conducted on a quarterly 

basis. 



5.0 PRESENT LANDFILL SEEP AND EAST LANDFILL POND ENVIRONMENTAL 
MONITORING PLAN D 

As part of Present Landfill closure, a passive seep interception and treatment system has been 

installed to treat landfill seep water and GWIS water. Effluent for the treatment system 

eventually flows to the East Landfill Pond. This section presents the monitoring plan for seep 

influent and effluent as well as East Landfill Pond sampling if the seep effluent exceeds 

standards. 

5.1 PURPOSE AND REQUIREMENTS 

The Present Landfill Seep and East Landfill Pond Monitoring Plan has been implemented to 

determine surface water quality impacts of the landfill (IMIIRA [Kaiser-Hill 20041). Applicable 

surface water standards are listed in the RFCA, Attachment 5 ,  Table 1 .  

As detailed in the IM/IRA, seep monitoring requirements will consist of quarterly monitoring 

until the first CERCLA review. A validated exceedaiice of an effluent limit will trigger monthly 

monitoring for three consecutive months. Continued exceedances during the three-month period 

will trigger consultation between the RFCA parties to determine whether a change in  the remedy 

is required, additional parameters need to be analyzed, or a different sampling frequency is 

required. Continued exceedances will also trigger sampling of the East Landfill Pond for those 

constituents that exceeded in the effluent. If surface water standards are exceeded in the pond, 

RFCA parties will be consulted to determine if further sampling is required, if the water in the 

B 

pond can overflow the East Landfill Pond dam spillway (Figure 5-l) ,  or if another water 

management strategy should be applied (IM/IRA). 

The-GWIS influent (if any)- into the seep treatment-system- will-also-be sampled; The water will 

be sampled for one year, and the analytical results will be evaluated by the RFCA parties. 

- _  

5.2 DATA QUALITY OBJECTIVES 

Surface water monitoring DQO information can be found i n  the IMP, Section 2 (Rocky Flats 

2005). The following flowchart will be used to guide the decision statement for seep and pond 

B sampling. 

-7 

3 
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Conduct monthly monitoring for 
three consecutive months. 

Quarterly passive seep treatment 

Sample East Landfill Pond for 
those constituents that exceeded the 
seep treatment system effluent 

Consult RFCA parties. 

A 



B 

Report quarterly results to RFCA 
parties. 

Landfill Monitosirig atid Mainteriance Plan 
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determine if Yes 
further sampling 

The following flow chart will be used to guide the decision statement for GWIS sampling: 

Continue quarterly monitoring. 

I 
Discontinue sampling. 
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‘5.3 SAMPLE LOCATIONS 

Sampling will be conducted at both the influent and effluent of the seep treatment system as well 

as at the GWIS influent flow (Figure 5-1). Flow of the seep will be manually measured 

(calibrated bucket and stop watch). GWIS influent ais0 enters the manhole at two locations, and 

both will be sampled at the manhole. The effluent sample will be taken from the base of the 

treatment unit or after the last step. 

If East Landfill Pond sampling is required as discussed in Section 5.1, a sample will be taken 

near the pond discharge location (Figure 5-1). 

5.4 

Seep samples will be submitted for laboratory analysis of analytes inclusive of those listed in 

Table 5-1, which were established in the IM/IRA, Appendix A. If necessary, East Landfill Pond 

samples will be sampled for those constituents that exceeded in the seep sample as discussed in 

Section 5.2. GWIS samples will be submitted for analytes listed in 40 Code of Federal 

LANDFILL SEEP AND EAST LANDFILL POND SAMPLE PARAMETERS 

Regulations Part 26 1 Appendix VIII. b 
5.5 SAMPLING PROCEDURES SUMMARY 

The following sections detail the sampling procedures that will be used to monitor seep treatment 

system influent, GWIS influent, and seep treatment system effluent and the East Landfill Pond 

sampling, if necessary. QC field samples, decontamination procedures, sample identification, 

and sample handling procedures are identical to those of the groundwater sampling. 

5.5.1 Sampling Procedures 

5.5: 1 . 1  -Landfill- Seep - 

When sampling the landfill seep treatment system, samples shall be taken in the following order 

to prevent disturbances fioin upgradient samples: 

- 

1 . 
2. 

Seep treatment system effluent sample, 
Seep treatinent system influent sample, and 

3. GWIS influent flow samples (north and south). 



Laridfill Monitoriiig mid Maiiiteiiarice Plait 
RFETS Present Lrrndfill 

When taking effluent samples, direct dipping of the sample containers without preservatives into 

the water to be sampled is desirable. Effluent samples that are to be preserved with chemical 

additives shall be collected using a properly decontaminated dipper, filtered if so specified, and 

poured into the sample container already containing the proper chemical preservative. Teflon' 

or stainless steel vessels may be used to collect samples from the effluent. The influent samples 

shall be taken by placing the sample containers directly under discharge location inside the 

treatment system. Separate GWIS samples will be taken from the north and south manholes. 

@ 

5.5.1.2 East Landfill Pond 

Pond water will be sampled using a pond sampler device. The collection suite will be dependant 

on effluent exceedances. The pond sampler can be purchased or simply fabricated with the 

following parts: 

0 

0 

0 

0 

Pond water from the sampler device will be poured directly into the sample containers. The 

device must be decontaminated in accordance with Section 4.5.4 between samples. 

One 250-milliliter (inl) polypropylene beaker (laboratory supply store), 
Adjustable clamp sized for 250-nil beakers (laboratory supply store), 
Aluminum telescoping tube equipped with bolt holes (swimming supply store), and 
Nutsholts to attached clamp to telescoping tube (hardware store). B 

5.6 LABORATORY PROCEDURES SUMMARY 

Analytical methodologies and RLs, data reporting procedures, laboratory QA/QC procedures, 

and laboratory data validation and contractor validation procedures are similar to that for 

groundwater sampling and provided in Section 4.6. 

5.7 -REPORTING AND-SeHEDULE - .  

Landfill seep and East Landfill Pond sampling results will be included in the Annual Present 

Landfill Monitoring Reports discussed in Section 6.0. Sampling will be conducted on a quarterly 

basis. 

- 
- 
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5.8 SEEP TREATMENT SYSTEM INSPECTIONS 

During sampling of the passive seep treatment system, the system components will be inspected 

to ensure proper operation. The treatment system is shown on Figure 5-1 and includes the 

following components: 

a 

a 

a Concrete manholes (two); 
a GWIS influent pipes (two): 
a 

a 

a Treatment unit effluent pipe. 

Previous seep treatment system influent pipe; 
East face strip drain influent pipe; 

Treatment unit influent pipes (two); 
Treatment unit, which includes 10 steps: and 

The concrete manholes and treatment unit will be inspected for signs of damage as will the 

piping contained within. The influent and effluent pipes within the manhole and the treatment 

system effluent pipe will be inspected for signs of blockage. 
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6.0 REPORTING AND CONTACT INFORMATION 

6.1 REPORTING 

The complete Annual Present Landfill Monitoring Report, including inspection results, repairs, 

groundwater monitoring data, landfill seep monitoring data, and East Landfill Pond monitoring 

data if applicable, will be submitted to RFCA parties. Any maintenance actions during the year 

will be detailed in the report. If conditions appear that are of concern and that require immediate 

attention, RFCA parties will be notified immediately. The Annual Present Landfill Monitoring 

Report will include at a mininium: 

I, 

e Quarterly inspection fornis, including vegetation information; 

e Notations of problems, action taken, maintenance or repairs as a result of the quarterly 
inspection; 

Any deviations from the Plan and the rationale for such deviations; 

e Summary of monitoring locations; 

e 

e 

Tables with depth to water, well elevations, and groundwater elevations; 

Table with groundwater results and associated qualifiers; 

e Tables with seep sampling results and associated qualifiers; 

e Tables with GWIS sampling results (first year only); 

e Tables with East Landfill Pond sampling results if applicable; 

e . Figures with groundwater monitoring poihts, East Landfill Pond monitoring points, and 
location(s) of problems and/or repairs; and 

e Groundwater and seep water sampling fonns. 

6.2 CONTACT INFORMATION 

The point of contact and contact information for the Present Landfill during the monitoring and 

maintenance phase is as follows: 

Scott SurovchaWDepartment of Energy 
Rocky Flats Project Office 
12 10 1 Airport Way, Unit A 
Broomfield, CO 8002 1-2583 
303-966-355 1 
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TABLE 4-1 
GROUNDWATER MONITORING WELLS 

PRESENT LANDFILL 
l O F l  

Screen Borehole Well Depth to Top of  Depth to 
Installation Length Depth Diameter Screen Bedrock 

WellID Type Date (feet) (feet bgs) (inches) (feet bgs) (feet bgs) 

701 93 Upgradient 1/15/93 15 39.4 2 22.30 19.50 

70393 Upgradient 2/2/93 15 26.0 2 7.80 22.80 

70693 Upgradient 12/4/92 20 30.3 2 8.50 28.50 

73 105 Downgradient 612 7/05 20 27.7 2 5.65 12.50 
73205 Downgradient 6/27/05 25 32.0 2 4.55 4.20 

73005 Downgradient 6/27/05 20 28.0 - 7 4.60 0.00 

Notes: 
bgs below ground surface 



TABLE4-2 
GROUNDWATER SAMPLING PARAMETERS 

PRESENT LANDFILL 
1 O F 3  

67-64- 1 
7 1-43-2 

Ace tone 
Benzene 

108-86- 1 
74-97-5 
75-27-4 
75-25-2 
74-83-9 

Bromobenzeiie 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromoinethaiie 



TABLE 4-2 
GROUNDWATER SAMPLING PARAMETERS 

PRESENT LANDFILL 
2 0 F 3  

Parameter ID 
100-4 1 -4 

Parameter Name 
Ethvl Benzene 

87-68-3 
591-78-6 

Hexachlorobutadiene 
2-Hexanone 

98-82-8 
99-87-6 
108-1 0-1 
75-09-2 
9 1-20-3 

Isopropyl benzene 
p-lsoprop yltoluene 
4-Methyl-2-pentanone (MIBK) 
Methylene Chloride 
Nauthalene 

103-65- 1 
100-42-5 

n-Prop ylbenzene 
S tvrene 

630-20-6 
79-34-5 
127- 18-4 

1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethvlene 

108-88-3 
87-6 1-6 

Toluene 
1.2.3-Trichlorobenzene 

120-82- 1 
7 1-55-6 
79-00-5 

1,2,4-Trichlorobenzene 
1,1,1 -Trichloroethane 
1.1.2-Trichloroethane 

7 

79-0 1-6 
75-69-4 
96- 18-4 

Trichloroethylene 
Trichlorofluoromethane 
1.2.3-Trichlorouro~ane 

76-13-1 
95-63-6 
108-67-8 
75-0 1-4 
1330-20-7 

1,1,2-Trichlorotrifluoroethane 
1,2,4-Trirnethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Chloride 
Xylenes 

7429-90-5 
7440-36-0 

Metals 

Aluminum 
Antimonv 

7440-38-2 
7440-39-3 
7440-41 -7 
7440-43-9 

Arsenic 
Barium 
Beryllium 
Cadmium 

- _ .  ~- - - 

7440-70-2 
7440-4 7 - 3 
7440-48-4 

Calcium 
Chromium 
C.obalt 

7440-5 0- 8- 
7439-89-6 

~~ ~ 

Copper 
Iron 

7439-92-1- 
7439-93-2 
7439-95 -4 

Lead 
Lithium 
Magnesium 



TABLE4-2 
GROUNDWATER SAMPLING PARAMETERS 

PRESENT LANDFILL 
30f3 

7439-96-5 
7439-97-6 

Parameter ID I Parameter Name 
Manganese 
Mercury 

7439-98-7 
7440-02-0 
7440-09-7 
7782-49-2 

Molybdenum 
Nickel 
Potassium 
Selenium 

7440-22-4 
7440-23-5 
7440-24-6 

Silver 
Sodium 
Strontium 

7440-28-0 
7440-3 1-5 

Thallium 
Tin 

11-09-6 
7440-62-2 
7440-66-6 

Uranium 
Vanadium 
Zinc 



B 

67-64- 1 
7 1-43-2 

108-86- 1 
74-97-5 

TABLE 5-1 
SEEP SAMPLING PARAMETERS 

PRESENT LANDFILL 
1 O F 3  

~ 

Acetone 
Benzene 

Bromobenzene 
Bromochloromethane 

2.2 (W+F) Segment 4a & 4b (lowest) 
5 Segment 5 

75-27-4 
75-25-2 

~ 

Bromodicliloromethane 
Bromoform 

74-83-9 
78-93-3 
104-5 1-8 

Bromoiiiethane 
2-Butanone (MEK) 
n-Butvl benzene 

135-98-8 
98-06-6 

~ 

sec-Bu t ylbenzene 
tert-Bu tvl benzene 

75- 15-0 
56-23-5 

108-90-7 
75-00-3 
67-66-3 

Carbon Disulfide 
Carbon Tetrachloride 

Chlorobenzene 
Chloroethane 
Chl orofonii 3.4 [W+F) (lowest) 

0.23 (W+F) Segment 4a & 4b (lowest) 
5 Segment 5 

74-87-3 
95-49-8 
106-43-4 

Chloromethane 
2-Chlorotoluene 
4-C hlorotoluene 

74-95-3 
95-50- 1 
54 1-73- 1 
106-46-7 
75-71-8 

Di bromomethane 
1,2-Dichlorobenzene 
1,3-Diclilorobenzeiie 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 

75-34-3 
1-07r06-2- 

1,l -Dichloroethaiie ~ 

1.2~Didiloroethane - - -  - - -  - 

75-35-4 
156-59-2 
156-60-5 
78-87-5 
142-28-9 
594-20-7 
563-58-6 
10061 -01-5 
1 006 1 -02-6 

1,l -Dichloroethylene 
cis- 1,2-Dichloroethylene 70 (WS) 
trans- 1,2-Dichloroethylene 
1,2-Dicliloropropane 
1 ,3 -Dich 1 oropropane 
2,2-Dichloropropane 
1,l -Dichloropropene 
cis- 1,3-Dichloropropene 
trans- 1.3-Dichloro~ro~ene 



Parameter ID 
100-4 1-4 
87-68-3 

Parameter Name 
Ethyl Benzene 
Hexachlorobutadiene 

591-78-6 
98-82-8 

W E T S  Standard (pg/L) 

99-87-6 
108-1 0-1 

Methylene Chloride 
Nauthalene 

75-09-2 
91 -20-3 

4.6 (W+F) (lowest) 

103-65-1 
100-42-5 

1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 

630-20-6 

0.69 (W+F) Segment 4a & 4b (lowest) 
5 Semnent 5 

79-34-5 
127- 18-4 

1 , l  , l  -Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethylene 

Trichlorofluoromethane 
1.2.3-Trichlorouro~ane 

108-88-3 
87-6 1-6 

2.5 (W+F) Segment 4a & 4b (lowest) 
5 Segment 5 

120-82- 1 

Vinyl Chloride 
Xvlenes 

71-55-6 
79-00-5 

0.023 (W+F) (lowest) 

79-0 1-6 

Meta Is 
7429-90-5 Aluminum 
7 ~ l 4 0 ~ 3 6 ~ 0 _  An_tiniony 

Arsenic 
7440-39-3 Barium 
7440-38-2 

75-69-4 

None promulgated 
None promulgated 
50 (ac) (TREC) 
None promulgated 

- 

96- 18-4 

7440-4 1 -7 
7440-43-9 
7440-70-2 
7440-47-3 

76-1 3-1 
95-63-6 

Beryllium 4 (ch) (D) 
Cadmium 1.5 (ch) (D) 
C a lc iuin 
Chromium 111, Clironiium VI 50 (ac) (TREC), 1 1  (ch) (D) 

108-67-8 
75-0 1-4 
1330-20-7 

7440-48-4 
7440-50-8 

TABLE 5-1 
SEEP SAMPLING PARAMETERS 

PRESENT LANDFILL 
2 0 F 3  

Cobalt 
Comer 16 (ch) (D) 

7439-89-6 
7439-92- 1 

2-Hexanone 
IsoDroDvlbenzene 

Iron 1,000 (ch) (TREC) 
Lead 6.5 (ch) (D) 

p-Isopropyltoluene 
4-Methyl-2-pentanone (MIBK) 

n-Prop ylbenzene 
Styrene 
1.1.1.2-Tetrachloroethane 

Toluene I I 
~~~ 

1,2,3-Trichlorobenzene 
1.2.4-Triclilorobenzene 

1,1,2-Tnchlorotrifluoroethane 
1,2,4-Trimethylbenzene 
1.3.5-Trimethvlbenzene 



D 
Parameter ID 
7439-93-2 
7439-95-4 

TABLE 5-1 
SEEP SAMPLING PARAMETERS 

PRESENT LANDFILL 
3 0 F 3  

Parameter Name WETS Standard (pg/L) 
Lithium 
Mamesium 

7439-98-7 
7440-02-0 

Molybdenum 
Nickel 123 (ch) (DI 

7440-09-7 
7782-49-2 

Potassium 
Selenium 4.6 (ch) (D) 

7440-22-4 
7440-23-5 
7440-24-6 
7440-28-0 
7440-3 1-5 

Silver 0.6 (ch) (D) 
Sodium 
Strontium 
T ha 11 iuin 
Tin 

11-09-6 
7440-62-2 
7440-66-6 

Uranium 
Vanadium See IM/IRA 
Zinc 141 (ch) (D) 
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10' I PERIMETER CHANNEL 7 I 

APPROXIMATELY 
5 FEET PAST BER 

gT RIPRAP (NOT GROUTE 

NAG SC150 - EROSION MAT. 
lB"(MIN) BOULDERS 

DIVERSION BERM OUTFALL 
NTS 

12" APART 

- - _  

I "  -" 
NOTE: RIPRAP AN0 BEDDING MAlNTAlNED 

' 
L M I N  LAYER 4 '  FOR GRANULAR RIPRAP BEDDING 

DESIGN THICKNESS UP THE SIDESLOPES 
FOR 2 VERTICAL FEET. AFTER THIS, MATERIAL 
TAPERS OUT. 

RIPRAP-LINED PERIMETER CHANNEL 
NTS 

EXISTING GRADE 
\ 

8 OZ GEOTEXTILE COOT RIPRAP TYPE (050-6") VL 

EAST FACE RIPRAP CHANNEL SECTION 
NTS 

FIGURE 3-1 



LEGEND 

-@- UPG R AD IE N T MON I T 0 RING WELLS 

D 0 W NGR AD I E N T MONl T 0 RING WE L L S 

E A R T H @ T  E C H 

- 

~ ~ 

FIGURE 4-1 
PLF 

GROUNDWATER MONITORING WELLS 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

GOLD EN , C OL 0 R ADO 

. - -  



BENTONITE WALL-/ I// 
8" Bellb Spigot PVC Pipe 

4 N 

100 0 100 200 FEET - 

~ ~~ 

FIGURE 5-1 
PLF 

SEEP TREATMENT SYSTEM 

LEGEND 
10 FOOT CONTOURS 

1 FOOT CONTOURS 

E X I S T I N G  C U L V E R T  

0 POND SAMPLE L O C A T I O N  

A S E E P  TREATMENT S Y S T E M  SAMPLE P O I N T  

ACCESS ROAD 

EAST POND 
.EMERGENCY 
'SPILLWAY 
EL. 5921 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SIT E 
GOLDEN, COLORADO 



APPENDIX A 

PRESENT LANDFILL INSPECTION FORM 



PRESENT LANDFILL - MONITORING AND MAINTENANCE PROGRAM 

INSPECTION FORM 

INSPECTOR: DATE: 

TEMPERATURE: *EATHER CONDITIONS: 

a s  SUBSIDENCE / CONSOLIDATION 

...... . REGION 

TOP OF COVER - WEST 

TOP OF COVER - EAST 
i 

! COVER SIDESLOPE - NORTH 
~ 

, COVER SIDESLOPE - SOUTH 

I EAST FACE SLOPE - NORTH 

i-. _. .. 

EAST FACE SLOPE - SOUTH 
- r 

i EAST FACE SLOPE - CENTRAL 

i 
1 EAST FACE SLOPE - NORTH SEEP* 
I 

EVIDENCE OF EVIDENCE OF EVlDENCE OF SlNK OTHER 
I (DESCRIBE BELOW) 

..... ....... HOLES? 
t 

3 

. .  
CRACKS? DEPRESSIONS? .- ~ __ ___ 

i 

I .................... i... ~ ... ~ .! 
i I 

0 Yes 0 NO I 0 yes 0 NO I 0 YCS NO 

~ 

0 Yes 0 NO I 0 YCS 0 NO I 0 Yes 0 NO I 1 
O Y c s  UNO i ! U Y c s  UNO 0 Yes 0 NO 

' 0 YCS U N O  ! 0 Ycs 0 No 0 YCS 0 NO 

' 0 YCS 0 No I 

MAINTENANCE REQUIRED / COMMENTS , 

I 

* AREA OF SEEP IS OUTSIDE OF LANDFILLiCOVER AND EAST OF THE COVER ANCHOR TRENCH 

PAGE 1 OF I O  



~~ SLOPE STABILITY 

EVIDENCE OF BLOCK OR OTHER 

! 
EVIDENCE OF CRACKS? CIRCULAR FAILURE? 

! i I- 1 
(DESC R I B E B E LOW) 

! 
REGION .................. .. ~ ............................................. ” 

1 ! COVER SIDESLOPE - NORTH 0 Y e s  0 No i 0 YCS 0 No i 
I 

i 
i ...... 2 ..................... ........ ...... . .................... ...................... .... i ! ” ......................... i 

0 Y e s  No 0 Y e s  0 No i .  
1 

t i 

i 

COVER SIDESLOPE - SOUTH 

1 0 YCS 0 No 0 YCS 0 No i i 
! 

PERIMETER CHANNEL OUTER SLOPE - NORTH 

* 
PERIMETER CHANNEL OUTER SLOP,E - SOUTH 0 YCS 0 No 0 Y e s  NO 

I i...- ~ 1 .. 1 ............... ............................ ..... i ............. . .. i 

I 
EAST FACE SLOPE - NORTH YCS 0 No 0 Y c s  0 No I I 

I 

EAST FACE SLOPE - SOUTH 

EAST FACE SLOPE - CENTRAL ! 0 YCS U N O  i 0 Y e s  0 NO 
I 

EAST FACE SLOPE - NORTH SEEP* 

MAINTENANCE REQUIRED / COMMENTS 

* AREA OF SEEP IS OUTSIDE OF LANDFILL COVER AND EAST OF THE COVER ANCHOR TRENCH 

PAGE 2 OF I O  



SOIL COVER L 1 

1 EVIDENCE OF SOIL EVIDENCE OF EVIDENCE OF 
I DEPOSITION OR EROSION BURROWING OTHER 

(DESCRIBE BELOW) ANIMALS? REGION ; EROSION? R I LLS/C U LLI ES? ~ ~ 

I 
i 

. :  
TOP OF COVER - WEST , I 0 YCS 0 NO 1 0 YCS 0 NO j . 0 Yes 0 N O  i j 

I 
1 

1 ' 0 Yes 0 NO 0 Yes 0 No ! I TOP OF COVER - EAST 

1 COVERSIDESLOPE-NORTH ' ' 0 Yes ONO Yes UNO i 
i 

I 
+.-- - .... i ..... -.- .......................... ...... - ..... -- I ......... .................... ........... ._ i - ~ ~ ~ ~ ~ 

! I  I COVERSIDESLOPE-SOUTH I I 0 Yes 0 N O  I 0 yCs 0 N~ , 0 yes 0 N~ I 

j EAST FACE SLOPE -CENTRAL , ' 0 Yes 0 No 0 Ycs 0 No 

LlAlNTENANCE REQUIRED I COMMENTS 
I 

PAGE 3 OF IO 



I 

I UNWANTED VEGETATION OTHER 
PRESENT*? REGION CONDITION OF CRASS 

I_ : ___r r. ___ (DESG.!!5E.EELO.W! 
1 TOP OF COVER- WEST 

! 

i TOP OF COVER - EAST , i 0 Ycs No 

I EAST FACE SLOPE - NORTH 
i 

Yes  N O  I 
I EAST FACE SLOPE - SOUTH 
I 

0 Ycs 0 No i j 

j ! 

1 I 
I __ i 1 ........................................................................... .: [7 Ycs UNO 1 

i ; COVER SIDESLOPE - NORTH ! i O Y c s  UNO j i 

I j 

i 
I EAST FACE SLOPE -CENTRAL j 

I 
1 

I 

i 

j 

j 

i ;--- ~ !-. ' ................................................... .............................. " ...... 

j VEGETATION-LINED PERIMETER C H A N ~ E L  - NORTH 1 j 0 Ycs 0 No 
i 
i 

c ........ ~ I i ............ . .. .......................... .. i ......................................................... i ~ 

I COVER SIDESLOPE - SOUTH j O Y e s  UNO ! 
i 

j 

~ i i __ i ~ ! 

1 VEGETATION-LINED PERIMETER C H A N ~ E L  - SOUTH 1 0 Yes 0 NO 

* Unwanted vcgctatioii includes weeds and 'dcep-rooting trecs. 
I 

I 

MAINTENANCE REQUIRED / COMMENTS 

PAGE4 OF IO 



I 1 SEEP TREATMENT SYSTEM c 1  I 

EVID:ENCE OF PLUGGING, 
OBSTRUCTIONS, OR EXCESS EVIDENCE OF CRACKS OR OTHER 

................................................................................. ......................................................................................................................................................................................................................................... ....................................................................... ~ DEBRIS? DETERIORATION? (DESCRIBE BELOW) REGION " 

................................................................ . .......................... ........................................... 
0 Ycs U N O  

! 
i G W l S  INLET PIPES 

I STRIP DRAIN INLET PIPE I i 0 Yes 0 No 0 Ycs 0 No 

j 0 Yes 0 NO 
i- i ._ ! ; i _ 

i 

1 NORTH M A N H O L E  O U T L E T  PIPE 1 
i i ! ................ i.. ....................................................................................................... ;.. ............................................ i 
i S O U T H  MANHOLE O U T L E T  

PIPE ' D y e s  I U N O  D y e s  UNO ! 
. . .  i L L. ............................................................................................... I ............................................ :> ......................................... ............ . . .  I 

- , 
, Yes NO 
I 

I T R E A T M E N T  UNIT 

L T R E A T M E N T  UNIT O U T L E T  PIPE 
I 
I 0 Ycs 0 No 

NORTH MANHOLE 

0 Yes NO 

Ycs 0 No 

SOUTH MANHOLE ' 0 Yes 0 NO 
I 
i __ .. ....................... 1 .................................... I ............................................................................... 

1 T R E A T M E N T  U N I T  GRATING 1 i N* 

Ycs 0 No 

0 YCS 0 No 

..................................................... ~ .......................... ....................................................... .................. 

MAINTENANCE REQUIRED I C O M M E N T S  
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~ STORMWATER MANAGEMENT STRUCTURES (CONTINUED) 11 AI. I I 

1 OUTFALLS 

CHECK EACH STRUCTURE FOR EXCESSIVE EROSION AND SEDIMENT DEPTH. IF SEDIMENT DEPTH IS COMPROMISING THE DESIGN CHARACTERISTICS, REMOVE 
SEDIMENT. I 

.................................................................... ..................... .... .................................. I CONDITION / SEDIMENT DEPTH 
I 

................................................................................................................................................................................................................................................................!� ................................ .................... STRUCTURE - .- -. 
! 

DIVERSION BERM OUTFALL -NORTH 
I 

! DIVERSION BERM OUTFALL - SOUT,H 
........ ~ 

CULVERT I OUTFALL 

! CULVERT 2 OUTFALL 
I 

I 
1 _ .............................................................................................................. ........................................................................... ~ : 

i 
I 

.......................... ................................................................ ..I ............................................................................................... ^ i 

I 
: SOUTHWEST CULVERT OUTFALL, 
i : .................. ................................... .................................................. ......................... i 

CULVERTS 

CHECK EACH STRUCTURE FOR BLOCKAGE, SURROUNDING CONDITIONS, BREACHING, SEDIMENT BUILD-UP. AND INLETIOUTLET CONDITIONS. 

I 
STRUCTURE I 

1 

CONDITION .......................................................................... .................................... ....................................................................................................... .................. ........................................................................... ................. .- ~ .- 
I 

I ......... 1 ..................................... .......... ................................................................................................. ..................................................................................................... ._ ......................................................................................................... I 

~ I CULVERT I 
i 
i CULVERT 2 I 

SOUTHWEST CULVERT , 
I 

I 
MAINTENANCE REQUIRED 

! 

I 

PAGE 7 OF I O  



1 

1 EROSION CONTROL 
~~ I 1 

I 

.. .................... ADVERSELY A FFECTl N C PLF? 
~ AREA i ; ._ ........................................................................................... ............... . ......................... ................................. 

! i RUN-ON I N T O  P E R I M E T E R  C H A N N E L -  I i 0 YCS 0 No COMMENT: j 

...................... ..................................... ................................................................................................... ................................................................................................................................................................................................................................................................:� > _ _ _  N O R T H  I -. ; ' R U N - O N  I N T O  P E R I M E T E R  C H A N N E L  - 
S O U T H  I ; ~ Y C S  U N O  COMMENT: 

j N A T U R A L  D R A I N A G E  FED BY C U L ~ E R T  I COMMENT: 

0 Ye\ NO COMMENT 1 

1 N A T U R A L  D R A I N A G E  FED BY R I P R A P  0 YCS 0 No COMMENT 

N A T U R A L  D R A I N A G E  F E D  BY N O R T H E A S T  
P E R I M E T E R  C H A N N E L  - .  r- 

I 

h' AINTENANCE REQUIRED I 

P A G E  X OF I O  



I II INSTITUTIONAL CONTROLS II 

ITEM 
EVIDENCE OF EXCAVATION(S) OF 1 

COVER'? 

...... - ............................. ~ . ................................. ................................................................................................................................................................................................................................................................!� ............. .................. _ .................. 

COVER A N D  IMMEDIATE VICINITY OF I 0 Yes 0 No COMMENT: 
, :  

....................................... .... ................................. ! ......... .i ................................................................................................................................................. .................................................................................................................................................................................................................... ..- ............................... 
EVIDENCE O F  CONSTRUCTION OF I 

ROADS, TRAILS O N  C O V E R  O R  ' 0 Yes 0 No COMMENT: 

8 :  
~ - ............................... ... ......................................................................... ............. ....................................................... - ............................................................ ............................................. .............................. B U I LDI N G S ?  

EVIDENCE OF DRILLING O F  WELLS OR I 
1 I 0 Yes 0 NO COMMENT: 
t i  
, !  

USE OF GROUNDWATER? 
-- ~ - .......................... .............................................................. .......... "" 

0 No 
DISRUPTION O R  D A M A G E  OFSEEP ! 1 

T R E A T M E N T  SYSTEM'? , i  0 COMMENT: 
1 :  

DAMAGE OR REMOVAL O F  A N Y  

MONITORING WELLS'? 

, 
I /  

S I G N A G E O R G R O U N D W A T E R  ~ j U Y c s  0% COMMENT: 
8 ;  

I ;  ........................................................................ ........................................................................................................................................................ ........ ._ ................................................................................................................................. ... _ 

0 TH E R DE F IC I EN C I E S ? 
i 
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Y 

~~ ll[ ACTION lTEMS 

C O M M E N T S  DATE 
COMPLETED DEFICIENCY ' D A T E N O T E D  ACTION 

~ ... : __ - " __ ^ "_ 

I 
I 
i 1 ____ _ ....................... : 1 . -- / ._ 
! i i 

I 
t ___._--.-- ............................ ...................................................... 1 

I 

...... ............................................................ ..................... ... i ~ ~ 1 i 1 
1 -_---.I.- ~ ........................ .......................................... ~ __ 

i I 
r ___-.- 

I--.--- __  i ; ~ ..... _ ~ 4 .......... ._ - y ~ -__ ~ 

~ - __ __ 

I 

1 

.i. - -. -. ..i -- 
~ 5 -- -. i 

i 
1 
4 _. 

~ __ 
! 

I -- 1 i _ ! ~ ~ 

i 

i j ;  ! 

; 

i__- ~ __^__ . .  ............................................................................................. ........ I 
Ii ! 

! I I  
+ i i 

I 

j 

. .  
I !  

I I :  
L __ _ ... . . ............... .. ............. 
I 

; ~ : _ ..............I _ 
I 

i . - ...................................................................................... _ 1 i ~ ._ j 

I . !  

! 

i 
i 

I 

............................ &... -..i i ! _ 
i 

1 
........ ...... ... ......... .......... ............ 

1 -it 
& i :  
i 

I 

" _ -.-...---T.; ;- - ._ i .- " 

! 
! 1 

..... I ! !  
~ - i i -- 

j (  

~ ~ " j ._ 

I ;  

I /  
i .... _. .. .................... .................................................... -4 i _ i ,  i _.__ i -- ~ 

.... ....... ........................ 
! 1 
i" ! ~ ~ i - ~ i .- ~ " ~ ~ _ 
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c FEET 

LEGEND 
10 FOOT CONTOURS 

1 FOOT CONTOURS 

ACCESS ROAD 

PLF INSPECTIONS 

I 
I 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
GOLbEN, CoLoRAvu 

I I 
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APPENDIX B 

GROUNDWATER WELL BORING LOGS / CONSTRUCTION SUMMARIES 
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IS 1'45 
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18 0-19 

z w  u w  u o  
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1.90 1.a 
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;-I 4 B I  1; $ ?  
W Y  w z  
D O :  a n  

I 

!.in 11.1 

2.m ns 

2.m 111 

t.m no 

1.80 11.0 

1.4 no 

1.80 n.0 

1.2o-n:o 

0.d 4.4 

1.10 n.a 

, 



I - u  t u  
' w >  0 0  

w w  a u  
h a  

a c  
w >  
> L  o w  
I J C  w z  a n  

0.1 n.i 

o.90 ni 

1.m nl 

1.10 R l  

1.~0 n.0 

Gc: Sa as above. See description-6.0'-7.1'. 
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[IS. DEPARTMENT O F  E N E R G Y  ROCKY FLATS P L A N T  FORM PRO-IO 1 A 

SAMPLE DESCRIPTION 
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I1.S. DEPARTMENT OF ENERGY ROCKY 'FLATS PLANT 

. .  

FORM P R 0 . 1 0 1 ~  

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE BOREHOLE LOG 
Borehole Number 73/05 
Location - N o  h East 
Dale h/z3?o< 
Geologist 6. d&eP . 

er Drilling Equip eME- 7 ~ 3 -  &I/453un /brq 

APPROVAL 

NOTES: General 

e 

SAMPLE DESCRIPTION 

&S is modified lor this 1 

c 

3 

s; 





PRO-I 059-WELL-1 18 . 
Revision n 

MON ITORl NG WELL 
INSTALLATION - 

(09/14/00) Page 37 
I .  

MONITORING WELL INSTALLATION REPORT: Form PR0.118 

SCREENED FORMATION:U(/&L. DRILLING CONTRACTOR: h y n e  
DATE DRILLED' @/~5 DATE COMPLETED: G/#/O< T ~ T A L  DEPTH~Y,D COMPLETED DEPTH: 30 ,d  1 

iNiTtAL WATER LEVEL (FT, DATE): 0~ -, ~ a \ d <  CoMPLmED WATER m E L  (n, DATE): 9 , s  
TYPE OF PROTECTION (FLUSH-MOUNT VS. ABOVE GROUND, ASEPTIC, ETC.): - e / 2 w  % P ? e m w  

BORING METHOD.&& ~ f r m A y d  

/- 
ESTIMATED DEPTH TO BEDROCK: '#* RIG GEOLOGIST: & de@' LOGGING GEOLOGIST: &A&#' 

BOREHOLE DIAMETER IN SCREENED INTERVAL: 8 " QUANTITY OF FLUIDS LOST DURING DRILLING: 

DIAMETER & TYPE OF INSTALLATION (WELL/PIUOMEER/WELL POINf/ETC.): 2,d " pv& f4./aL 

N/R 

ALL MEASUREMENTS WILL BEMADE IN FEET FROM GROUND SURFACE 
* DENOTES ITEMS THAT MAY NOT BE APPLICABLE, DEPENDING ON BORING METHOD, WELL PROTECTION 8 PURPOSE 

... . . ~ .. ... . . . - ... . : : 1 

.u*. . . ... . , . . ;... - 0 I i . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  
. . .  . .  . .  . .  r: - - - 4  -0: 



(IS. DEPARTMENT OF ENERGY ROCKY FLATS P L A N T  FORM PRO. I O  I A 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE BOREHOLE LOG 
Borehole Number 732d Surface Elevation 
Location - North Area ? r e d d  kJU&?f/ 

Geologist E. h,'n/zP . Company ~ - i  P 
Drilling Equip c-'&t?- 70- &$hdgm ,du~d/  Sample Type &a+. Ccfc 

Date &/*/Y East Total Depth 3280' 6umw 

RMRS LOGGING 
APPROVAL C, 

.,- 

4OTES: General 
Maleria 

I 



FORM P R 0 . 1 0 1 ~  [I.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT 



DATE c,/zs/osr 
I I 1 " 

SAMPLE CJESCRIPTION 



t 

J 
rEs: General: uscs IS modified for this log as fouows: 

‘ 

SAMPLE DESCRIPTION I 

~ - - -  
Procedure No. RMRS/OPS-PRO. 101 

Materials amounts are estmated by Y. vdume instead of Y. weight. 
( 1) Badly broken core, accurale footage mewrements not pussible. 
(2) Care breaks cannot be matched. accurate footage measurements not possible. 

. Revision 0 
Date effective: 1213 1/98 
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